1. Background {#sec66150}
=============

Despite the Directly Observed Treatment Short course (DOTS) strategy, tuberculosis (TB) is still a major public health problem in the world ([@A12447R1]). According to the World Health Organization (WHO), about 8 to 8 million people annually are diagnosed with TB, the majority of them occur in developing countries ([@A12447R2], [@A12447R3]). Diabetes is a debilitating disease that impairs the cellular immune system and provides the ground for TB. The WHO estimates that by 2030, the population of diabetics is increasing and reaches about 316 million people, most of them are living in developing countries ([@A12447R4]-[@A12447R6]).

Diabetes mellitus (DM) is a common chronic metabolic disorder that affects mainly the country\'s elder population. According to the Center for Disease Control (CDC), the prevalence of DM in the United States is approximately 8% ([@A12447R7]). The leukocyte dysfunction and reduction of serum bactericidal activity in DM patients increases the risk of TB infection ([@A12447R8], [@A12447R9]). Several prospective and retrospective studies have shown a relationship between TB and DM. Patients with DM are at increased risk of pulmonary TB ([@A12447R10]-[@A12447R17]). Knowing the epidemiological, clinical, laboratory and radiological aspects of patients with tuberculosis helps involved practitioners in rapid diagnosis and initiating appropriate treatment. Prompt and appropriate treatment is the most effective way to prevent of treatment failure, relapse, or emergence of multi drug resistant TB (MDR-TB) which today is the main problems in fighting against TB ([@A12447R3]). Because the differences in the immune response in diabetics and non-diabetic infected hosts ,epidemiological, clinical, radiological, laboratory tests results and response to treatment varies in these patients ([@A12447R8], [@A12447R9]).

Tuberculosis in older people with weak immunity is associated with less cough and fever in compare with younger individuals while, pleural effusion and cavitation are more common in patients with normal immune responses ([@A12447R3]). To the best our knowledge, such study in diabetic patients with pulmonary tuberculosis has not been performed in Khuzestan - a province with a population of over 4.5 million. Studies in this field are very limited in the country ([@A12447R18]). Since the majority of deaths in patients with pulmonary tuberculosis occur in hospitalized patients, thus, hospital-based studies provide useful information on various aspects of the disease.

2. Objectives {#sec66151}
=============

Considering that knowing this information is necessary to control TB, this study aimed to compare the epidemiological characteristics, clinical, laboratory and radiological findings in patients with pulmonary TB in diabetic and non-diabetic patients.

3. Patients and Methods {#sec66152}
=======================

In this retrospective study, all cases of pulmonary TB, hospitalized in Razi hospital during two years (2009 and 2010) were reviewed. To find more information, complete data and matching the data with health file of patients, TB documents in Khuzestan health center were also studied. Razi hospital in Ahvaz is the referral center for almost all cases of pulmonary TB, therefore, we assumed the above cases as s representative of all TB cases in Khuzestan. Patients' data on demographics, residential area, habits, past medical history, laboratory and sputum microscopy analysis, as well as clinical signs and symptoms, radiological findings, the patient\'s condition of diabetes (self-referred, under treatment of oral anti-diabetic medication and fasting blood sugar levels), receiving anti-TB drugs, TB treatment response and other relevant information were extracted from patient records. Patients were divided into two groups; a group of patients with pulmonary tuberculosis and with diabetes mellitus called as DM & PTB, and other group of patients with pulmonary tuberculosis but without diabetes mellitus called as Non-DM & PTB.

Study inclusion criteria were as follow: patients who had pulmonary tuberculosis, based upon the national anti-TB program (NTP). Pulmonary TB: at least two tests of positive sputum smear acid-fast test or one positive sputum smear acid-fast and a chest radiograph consistent with TB, smear-negative pulmonary tuberculosis; at least 3 sputum tests negative for acid-fast bacilli (AFB) but positive radiographic or a doctor\'s decision on anti-TB treatment in the presence of clinical signs and symptoms consistent with TB and age older than 15 years. In additions, the exclusion criteria were cases with no state of sputum smear analysis, cases with incomplete information and non-diabetic patients but, with other underlying diseases that may influence the immune status. Patient\'s data in both groups were analyzed in SPSS-16 using Chi-square test and Fisher exact tests. Differences at P value of less than 0.05 were considered significant.

4. Results {#sec66153}
==========

From 169 cases of PTB, 5 patients were excluded due to incomplete data, 8 due to defects in the state of sputum smear results, and 8 due to HIV infection. Of the remaining 148 patients, 36 patients had diabetes mellitus. Mean age in the DM & PTB and Non-DM & PTB group were (n = 36), 56.6 ± 12.7 (n = 112) was 44.8 ± 18.3 years, respectively. As shown in [Table 1](#tbl16947){ref-type="table"}, prevalence of pulmonary tuberculosis among older than 60-years diabetic patients have no significant difference with those below 60 years of age, whereas, the mean age in diabetic\'s cases was higher than in non-diabetics. Although more males than females are diagnosed with PTB, but this difference was not significant. Also, while TB prevalence is higher in urban areas than in rural ones, he difference is not significant. Clinical signs and symptoms in both groups are shown in [Table 2](#tbl16948){ref-type="table"}. Although symptoms such as cough, night sweat, fever, and weight loss in both groups exist, but, sputum production, hemoptysis, and dyspnea in patients with diabetes were more prevalent than in non-diabetic patients. Radiological features in non-diabetic and diabetic patients are shown in [Table 3](#tbl16949){ref-type="table"}.

###### Demographic Characteristics of Diabetic and non-Diabetic Patients^[a](#fn13598){ref-type="table-fn"},[b](#fn13599){ref-type="table-fn"}^

  Variables              DM & PTB (n =3 6)   Non-DM & PTB (n = 112)   P Value
  ---------------------- ------------------- ------------------------ ---------
  **Age, y**                                                          0.20
  \> 60                  27 (75)             93 (83)                  
  \< 60                  9 (25)              19 (17)                  
  **Gender**                                                          0.32
  Male                   20 (55.5)           69 (61.6)                
  Female                 16 (44.5)           43 (38.4)                
  **Residential area**                                                0.24
  Urban                  24 (66.6)           61 (54.4)                
  Rural                  12 (43.4)           51                       

^a^ Abbreviations: DM & PTB, diabetes mellitus and with pulmonary tuberculosis.

^b^ Data are presented as No. (%).

###### Clinical Signs and Symptoms in Diabetic and non-Diabetic Patients^[a](#fn13600){ref-type="table-fn"},[b](#fn13601){ref-type="table-fn"}^

  Variables                                                        DM & PTB (n = 36)   Non-DM & PTB (n = 112)   P Value
  ---------------------------------------------------------------- ------------------- ------------------------ ---------
  **Cough**                                                        34 (94.4)           106 (94.6)               0.62
  **Sputum production** ^**[c](#fn13602){ref-type="table-fn"}**^   25 (69.4)           41 (36.6)                0.0005
  **Hemoptysis** ^**[c](#fn13602){ref-type="table-fn"}**^          12 (33.4)           11 (9.8)                 0.001
  **Night sweating**                                               20 (55.5)           59 (52.7)                0.45
  **Fever**                                                        22 (61.1)           63 (56.2)                0.37
  **Dyspnea** ^**[c](#fn13602){ref-type="table-fn"}**^             16 (44.5)           23 (20.5)                0.005
  **Weight loss**                                                  17 (47.2)           48 (42.8)                0.39

^a^ Abbreviations: DM & PTB, diabetes mellitus and with pulmonary tuberculosis.

^b^ Data are presented as No. (%).

^c^ Statistically significant

###### Radiological Findings of Diabetic and non-Diabetic Patients ^[a](#fn13603){ref-type="table-fn"},[b](#fn13604){ref-type="table-fn"}^

  Variables                                                                               Non-DM & PT (n = 112)   DM & PTB (n = 36)   P Value
  --------------------------------------------------------------------------------------- ----------------------- ------------------- ---------
  **Upper lobe opacity**                                                                  24 (66.6)               59 (52.7)           0.09
  **Plural effusion**                                                                     3 (8.3)                 16 (14.3)           0.26
  **Cavitation** ^**[c](#fn13605){ref-type="table-fn"}**^                                 20 (55.5)               35 (31.2)           0.008
  **Nodular infiltration (military mottling)** ^**[c](#fn13605){ref-type="table-fn"}**^   8 (22.2)                9 (8)               0.02

^a^ Abbreviations: DM & PTB, diabetes mellitus and with pulmonary tuberculosis

^b^ Data are presented as No. (%)

^c^ Statistically significant

There is a similar frequency of infiltration and upper lobe opacity in both groups, but there is a higher frequency of the cavity lesions and reticulunodular pattern in diabetic patients comparing with non-diabetic patients. In diabetic and non-diabetic patients, cell blood count (CBC) was normal (normal range: 7000-10000) in 108 patients (96.4%), 31 patients (86.1%), which was not statistically significant (P \> 0.05). Mean value of erythrocyte sedimentation rate (ESR) in diabetic and non-diabetic patients were respectively 49.6 and 53.3 mm/h, which was not statistically significant (P \> 0.05). In diabetic patients, sputum smear was positive for AFB in 24 (66.6%) patients, while in non-diabetic patients it was positive in 53 (47.3%) patients, which was statistically significant (P = 0.03). Number of MDR-TB in the non-diabetic group was 2, and in diabetic group was 4, although statistically was not comparable, but regarding to the country rate and expected rate in NTP (2%) and percent in these patients (5.5% vs. 3.5%) is considerable.

5. Discussion {#sec66155}
=============

Although some epidemiological features of pulmonary tuberculosis such as gender, age and residential area are similar in both diabetic and non-diabetic patients, but in clinical point of view, radiological and laboratory features were more dominant in diabetic pulmonary tuberculosis-infected patients comparing with non-diabetics patients. In dealing with patients suspected of having TB, these differences should be considered. These results are consistent with other studies ([@A12447R10], [@A12447R11], [@A12447R15]-[@A12447R19]). Although, the incidence of TB in people over 60 years and under 60 years showed no significant difference; however, the mean age of patients with pulmonary tuberculosis in diabetic patients was higher than non-diabetic patients. This is justified because, firstly, old TB infected persons are at in increased risk of TB reactivation; secondly, the incidence of diabetes is higher in the older age.

We cannot easily say that the incidence of tuberculosis in elderly diabetics is higher than aged non-diabetics. To demonstrate this, we first need to compare non-TB diabetic and non-diabetic cases for age. Baghaei et al. ([@A12447R18]) in their study in Masih Daneshvari Hospital (the country\'s referral center) in Tehran, Iran, showed that the mean age of diabetic patients with pulmonary tuberculosis is a little more than non-diabetic TB patients ( 57.8 vs 55.2 years). Ezung et al. have also shown that the mean age of TB patients with diabetes is higher than non-diabetic TB patients ([@A12447R11]). This study shows that patients in rural area have higher prevalence of diabetes and TB comparing to rural areas. Suburbs, where people live in crowd environments greater chance of exposure to infectious TB patients may causes great number of AFB in the air. Because of the limited studies in this field, comparing the results of this study with other studies in other areas of the country is not possible. Stevenson *et al.*, has also pointed out a higher incidence of pulmonary tuberculosis in diabetic patients in urban areas than in rural areas ([@A12447R15]).

The present study revealed that cough, fever and night sweats in diabetic patients are the same in non-diabetic patients, but the sputum production, hemoptysis, and dyspnea are observed in the diabetics more frequent than in non-diabetics. Baghaei et al. has demonstrated that anorexia, dyspnea and hemoptysis in diabetes were higher than in non-diabetes but, cough and sputum production in both groups were similar ([@A12447R18]). In general, the results of the clinical findings in this study are concordant to the results of other studies conducted in other regions ([@A12447R15], [@A12447R17]). It seems that diabetes mellitus patients, because of diabetes-induced immunodeficiency, are incapable of inhibiting the progression to disease, therefore, disease progress more rapidly and the blood vessel wall and pleural involvement results in hemoptysis and dyspnea.

These results are in agreement with previous studies in medical literature ([@A12447R3], [@A12447R10], [@A12447R11], [@A12447R13], [@A12447R17]). In this study the radiographic findings, such as upper lobe opacities and pleural effusions, are similar in both groups, but cavitation and nodular infiltration (miliary mottling) pattern are more observed in diabetic compared with non-diabetic patients ([@A12447R3]). Regarding the fact that the inflammatory response is suppressed in immunocopromised host, frequency of cavitary lesions in non-diabetic individuals with normal immunity is conceivable. However miliary pattern in patients with diabetes can be explained for of the spread of disease because of cellular immunity impairment. However, because the study was retrospective, it is not clear exactly how their diabetes was controlled and how they were their immune status.

Future studies are needed to clarify this issue with the substantial sample size and the level of cellular immunity. Except in Baghaei et al study ([@A12447R18]) with similar radiological findings in both groups (except in cavitation), no other studies were found regarding this issue, addressing our country. They reported that diabetic patients had a higher prevalence of typical presentations along with cavitary lesions ([@A12447R18]). But in the studies of other countries, the prevalence of cavities in chest radiography of diabetic patients with pulmonary tuberculosis has been suggested ([@A12447R10], [@A12447R11], [@A12447R17]).

In this study, sputum AFB positivity in diabetes was more prevalent than in non-diabetic patients. In other words, the chances of isolating the tuberculosis bacillus in the sputum of diabetic TB patients are more than non-diabetic patients. These findings are in agreement with other studies in this subject ([@A12447R15]), because these patients are associated with increased sputum production, and also because of more cavitation and tissue immune inhibition, the possibility of access to further sputum containing bacilli exist. In Stevenson et al. study, higher rates of sputum positivity have been reported in diabetic patients ([@A12447R15]). In other comorbidities, such as the elderly or patients with advanced AIDS, tuberculosis bacillus isolation level is higher than tuberculosis patients with normal immunity ([@A12447R3]). In this study, based on limited number of drug resistance cases, multidrug-resistant TB cases cannot be discussed, however, the increasing number of patients with MDR-TB (comparing with NTP limit) has alarmed in diabetes and further prospective studies in this field is recommended. Bashar *et al.*, has also warned the importance of MDR-TB among diabetic individuals ([@A12447R16]).

5.1. Study strength and limitation {#sec66154}
----------------------------------

To the best our knowledge, till now, there is no similar study in the province, and studies in this field in Iran are very limited, so this study can be considered as a new work. The study design is retrospective and is limited to only one hospital. Since our hospital is the only referral infectious diseases center in Ahvaz, this limitation can be justified. Another limitation in this study is the small number of diabetic TB patients. Future population-based studies are needed to generalize these results to the whole community in the region.

Epidemiology of tuberculosis in both diabetic and non-diabetic patients is similar. Although the signs and symptoms of TB disease in diabetic patients are the same with non-diabetic ones, but sputum production, hemoptysis, and dyspnea are more prevalent in diabetics. Chest radiography in diabetic patients is a useful diagnostic modality for detecting advanced lesions such as cavity and miliary lesions. According to the results of this study, in approach to every DM case presenting with respiratory symptoms such as productive cough, hemoptysis and dyspnea in association with cavitation or reticulonodular pattern in chest x-ray, pulmonary TB should be considered at the top of the differential diagnosis list.
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